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[57] ABSTRACT

In an electrophotographic imaging apparatus, an imaging
operation, {0 form an image on a continuous recording sheet,
is executed. First, an unfixed toner image is transferred on
the recording sheet, and fixed by a pair of fixing rollers,
while the imaging operation is executed, the continuous
sheet 1s fed. If all of the transferred images, i.e., unfixed

images have been fixed, the fixing operation is stopped, and
at least one of the fixing rollers 1s retracted.

13 Claims, 11 Drawing Sheets
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FIXING DEVICE FOR
ELECTROPHOTOGRAPHIC IMAGING
APPARATUS

FIELD OF THE INVENTION

The present invention relates to a fixing device of an
electrophotographic imaging device and more specifically to
a sheet feeding mechanism of the electrophotographlc imag-
Ing apparatus.

BACKGROUND OF THE INVENTION

Conventionally, imaging devices employing an electro-
photographic imaging process are known. One type of
imaging device is a printer which can print an image on a
continuous sheet, such as a fan-fold sheet. The ran-fold sheet
is provided with feed holes at its sides, and perforations

which define segments (pages) of the sheet. The fan-fold
sheet has conventionally been used in a line printer.

In the electrophotographic printer using a continuous
sheet, 1t 1s preferable to reduce discharging of blank pages
which bear no image thereon. In order to reduce blank pages,
in the conventional printers, when one printing operation is

compieted, a blank page subsequent to the last page bearing
an image is ejected so that the sheet is cut off easily. After

the printed page (i.e., the last page) is cut off at the
perforation between the printed page and the blank page, if
the next printing operation is executed, the blank page is
retracted 1n the printer. Then, the image is transferred on the

blank page, and the fixing operation is executed with respect
to the page.

In the electrophotographlc printer as described above,
however, the blank page passes through the fixing unit as
well as the preceding printed pages. Since silicon oil or the
like 1s applied on the circumiferential surface of the heat
roller {for promoting the sheet to be removed from the heat
roller, the o1l may be transferred to the sheet (the blank
page). Further, since the sheet (the blank page) is heated by
the fixing unit, 1t too 1s dried. If the printing operation is
executed with respect to such a blank page (i.e., the page on
which o1l 1s applied, and dried), toner image may not be
successtully transferred, or fixing of the {ransferred image
may fail. Further, the o1l apphied on the blank page may be
transferred onto the surface of the photoconductive drum,
which causes printing errors.

SUMMARY OF THE INVENTION

It 1s therefore an object of the present invention to provide
an improved fixing device which separates the heat roller
and the press rolier when the sheet is not fed, and capable of

preventing the overheating when the feeding of the sheet is
restarted.

For the above object, according to an aspect of the
invention, there 1s provided an electrophotographic imaging
apparatus for executing an imaging operation to form an

image on a continuous recording sheet, the apparatus
includes:

a transferring device for transferring an unfixed toner
image onto the recording sheet;

a fixing device for fixing unfixed toner image transferred
by the transferring device;

a feeding device for feeding said continuous sheet when
the imaging operation is executed; and

a device for disabling the fixing device when a portion of
the continuous sheet, bearing toner images, has passed
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through the fixing device and a succeeding portion of
the continuous sheet bearing no toner image, 1S passing
through the fixing device.

Optionally, the 1maging apparatus executes the 1imaging
operation on a page basis. The disabling device disables the
fixing device before a page, bearing no toner image, reaches
the fixing device.

According to another aspect of the invention, there is
provided an electrophotographic imaging apparatus for
executing an imaging operation to form an image on a
continuous recording sheet. The apparatus includes:

a transferring device for transferring a toner image onto
the recording sheet; and

a fixing device for fixing unfixed toner image transferred
by the transferring device, wherein the fixing device
includes a pair of rollers, with at least one roller of the
pair of rollers being movabie with respect to the other
roller of the pair of rollers so as to be located at an
operating position where the continuous recording
sheet 1s nipped between the pair of rollers, or at a
retracted position where the pair of rollers are apart
from each other.

The apparatus further includes a feeding device for for-

wardly feeding the continuous sheet when the imaging
operation 1s executed; and

a device for moving at least one roller located at the
operating position to the retracted position when a
portion of the continuous sheet, bearing toner images,
has passed through the nip between the pair of rollers
and a succeeding portion of the continuous sheet,
bearing no toner image, is passing through said nip.

Further, the imaging apparatus executes the imaging

operation on a page basis. The moving device moves at least
one roller to the retracted position before a page, bearing no
toner 1mage, passes through the pair of rollers.

DESCRIPTION OF THE ACCOMPANYING
DRAWINGS

FIG. 1 15 a schematic side view of an electrophotographic
printer embodying the present invention;

FIG. 2 is a schematic enlarged side view of the fixing
device;

FIG. 3 is a perspective view of the retraction mechanism
of the heat roller;

FIG. 4 1s a perspective view of a lever mechanism;
FIG. § 1s a plan view of a jam prevention pawl;

FIG. 6 i1s a schematic sectional side view of the fixing
device showing the operation of the jam prevention pawl
when fixing is executed;

FIG. 7 1s a schematic sectional side view of the fixing
device showing the operation of the jam prevention pawl
when the heat roller is retracted;

FIG. 8 1s a block diagram showing the control system of
the electrophotographic printer;

FIGS. 9A and 9B are fiowcharts illustrating the imaging
operation of the electrophotographic printer;

FIG. 10 is a schematic side view of the electrophoto-
graphic printer showing the condition where the continuous
sheet has been introduced;

FIG. 11 1s a schematic side view of the electrophoto-
graphic prninter showing the condition where the printing
operation is completed;

FIG. 12 is a schematic side view of the electrophoto-
graphic printer showing the condition where the leading
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edge of a sheet 1s located at its initial position; and
FIG. 13 is a flowchart detailing the fixing operation.

DESCRIPTION OF THE EMBODIMENTS

FIG. 1 shows a schematic side view of a laser beam
printer 10 embodying the present invention. The laser beam
printer 10 prints an image onto a fan-fold sheet (continuous
sheet) P with use of an electrophotographic imaging process
in accordance with image data inputted from an external
source such as a computer.

The laser beam printer 10 has a printer body 12 which
accommodates a photoconductive drum 14. The photocon-
ductive drum 14 can be rotated by a motor (not shown) at a
predetermined velocity. The following are provided around
the photoconductive drum 14:

a toner cleaning unit 16 for removing residual toner from

the circumferential surface of the photoconductive
drum 14;

a discharging unit 8 for discharging the photoconductive
surface of the drum 14;

a charging unit 20 for uniformly charging the circumfer-
ential surface of the photoconductive drum 14;

a laser scanning unit 22 for emitting a scanning laser beam
carrying image information onto the uniformly charged
surface of the photoconductive drum 14 in order to
form a latent 1image;

a developing unit 24 for developing the latent image
formed on the photoconductive drum 14 1nto a toner
image; and

a transfer unit 26 for transferring the toner image onto a
recording medium, i.e., a fan-fold sheet P.

A transfer position, A, is defined by the photoconductive
drum 14 and the transferring unit 26 arranged below the
photoconductive drum 14. A sheet feed path 28 (30, 33),
along which the fan-fold sheet P 1s fed, extends in the right
and left directions from the position A. At an upstream
portion 30 of the sheet feed path 28, a tractor unit 34 is
provided. The tractor unit 34 serves as a feeding means, and
feeds the fan-fold sheet P, introduced into the printer body
12 through inlet 12¢ and discharged out through outlet 12b.
At the downstream portion of the sheet feed path 30, a fixing
unit 36 is provided. The fixing unit 36 fuses the transferred
toner image onto the fan-fold sheet P.

Photosensors 38, 40, and 42 are provided upstream of the
tractor unit 34, between the tractor unit 34 and the photo-
conductive drum 14, and between the photoconductive drum
14 and the fixing umt 36, respectively, in order to detect the
presence of the fan-fold sheet P.

In the laser beam printer 10, the photoconductive surface
of the photoconductive drum 14 is scanned by a laser beam
emitted by the laser scanning unit 22. The laser beam scans
along the axial direction of the photoconductive drum 14.
The photoconductive drum 14 is rotatably driven about its
axis while being scanned by the laser beam in the axial
direction. Thus the photoconductive surface of the photo-
conductive drum 14 1s scanned to form a latent image. Toner
is applied to the latent 1image by the developing unit 24 to
form a toner image. The transfer unit 26 transfers the toner
image onto the fan-fold sheet P, which is fed by the tractor
- unit 34 along the sheet feed path 28. The toner image
transferred to the fan-fold sheet P is fixed by the fixing unit
36, and then discharged out of the printer body 12.

The tractor unit 34 has a pair of tractor belts 344. Each of
the tractor belts 34a is an endless belt wound around a pair
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of feed rollers 34b and 34c. On each belt 34qa, a plurality of
protrusions, which engage with feed holes tormed on each
side of the fan-fold sheet P, are provided (in this embodi-
ment, the feed holes, 1.e., the protrusions, are formed at '2
inch intervals). The feed rollers 346 and 34c¢ are secured to
shafts 34d and 34e¢, which are arranged parallel to each other.
One of the rollers 34b is connected with a motor 34f which
can be rotated in both the forward and reverse directions. In
accordance with the rotation of the motor 34f, the fan-fold
sheet P 1s fed forward (in the direction from the inlet to the
outlet) or backward (in the direction from the outlet to the
inlet).

An encoder 34 is connected with the roller 34 by means
of another endless belt 34g which is wound around the roller
34c. On the peripheral end of the encoder 344, a plurality of
slits, which correspond to the protrusions provided on the
belt 344, are formed. A photo-interrupter 341 having a light
emitting device and light receiving device 1s provided to
detect the slits as the paper is fed. By detecting the number
of shits passing within a predetermined time period, the
feeding speed of the fan-fold sheet P can be determined.

The transfer unit 26 has a corona charger extending in the
axial direction of the photoconductive drum 14 and having
substantially the same length as the longitudinal length of
the photoconductive drum 14. The corona charger is sup-
ported by an arm member 44, and arranged parallel with the
axis of the photoconductive drum 14 at a position separated
from the circumferential surface of the photoconductive
drum 14 by a predetermined distance. The corona charger
can be retracted from its operable position, as shown in the
figure, by rocking the arm member 44.

The distance of the sheet feed path between the position
A and a fixing position B 1s less than the smallest page length
(the length between two subsequent perforations of the
fan-fold sheet) of the fan-fold sheets P which can be used in
the laser beam printer of the embodiment.

The fixing unit 36 has, as shown in FIG. 2, a pair of heat
rollers including a heat roller 50 and a press roller 52 which
1s arranged below the heat roller 50. The heat roller 50 and
the press roller 32 are arranged so that their axes are
orthogonal to the feeding direction of the fan-fold sheet P.
The toner image transferred on the fan-fold sheet P 1s fixed
by the pair of rollers 54. '

The heat roller 50 has a hollow cylindrical body 56, and
a halogen lamp 38 accommodated in the body 56. As the
halogen lamp 38 generates heat, the temperature of the outer
circamierentiai surface of the body 56 of the heat roller S0
18 raised to a predetermined temperature. Axial ends of the
heat roller 50 are rotatably supported by a holder 64
mounted on a chassis 62. On one end of the heat roller 50,
a gear member (not shown) is provided, which receives the
rotational force from a main motor (not shown) through a
gear train (not shown).

The press roller 32 has a metal core 66, and a layer 68 of
an elastic material such as silicon rubber having heat-
resistance and a predetermined hardness. The press roller 52
1s rotatably supported on a predetermined portion of the
chassis 62.

The holder 64 supporting the heat roller 50 has substan-
tially the same length as that of the heat roller 50 along the
axial direction thereof. The holder 64 is provided with a
connecting plate 70 positioned above the heat roller 50, and
a pair of arm members 72, 72 extending towards the
upstream end of the sheet feed path 28 at the end portions of
the connecting plate 70. The arm members 72, 72 are
mounted on the chassis 62 such that they partially rotate
about the axis 60. At the top of each arm member 72, a
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spring receiving portion 74 is formed by bending a top
portion thereof toward the other arm member 72. A pair of
levers 76, 76 are supported such that they can be partially
rotated about shaft 60. The pair of levers 76, 76 are arranged
to be on the inner side of the arm members 72, 72 respec-
tively. At the non-supported ends of each lever 76, a cam
follower 78 is rotatably mounted. At the lower end of the
each lever 76 opposite to the spring receiving portion 74, a
spring holding protrusion 84 is formed on the lever 76.
Adjacent to the spring holding protrusion 84, a hook 86 is
formed to protrude outwards.

As shown in FIG. 4, a torsion spring 88 is inserted
between each lever 76 and arm member 72. One end of each
torsion spring 88 is received by the hook 86, and the other
end contacts a hook portion 62A which is formed by bending
the upper end of the chassis 62 inward. Due to the resilient
force of each torsion spring 88, the lever 76 is biased to
rotate in the clockwise direction about the shaft 60 as
indicated by arrow R in FIG. 4. Thus the cam follower 78
mounted on each lever 76 forcibly contacts the cam surface
of an eccentric cam 90.

As shown in FIGS. 2 and 3, a coil spring 92 is inserted
between each spring receiving portion 74 and corresponding
spring holding portion 84. As a result of the resilient force
of each coil spring 92, the portion 74 is forced away from the
spring holding protrusion 84, and thus, the holder 64 is
rotated in the counterclockwise direction about the shaft 60
in' FIG. 3. A bolt 94 is provided between each spring
receiving portion 74 and spring holding protrusion 84. One
end of the bolt 94 1s secured to the spring holding protrusion
84. The other end of the bolt 94 is inserted through the
corresponding spring receiving portion 74. Since the head of
the bolt 94 is formed not to pass through the hole through
which the bolt 94 is inserted, the angle by which the holder
64 can be rotated is limited so that it does not exceed a
predetermined amount.

As described above and shown in FIGS. 2 and 3, when the
eccentric cam 90 is in the position shown in the drawings
(1.e., long side up), the cam follower 78 is at its highest
vertical position. This forces ievers 76 upwards, thus forcing
spring receiving portion 74 upwards. This results in arm
member 72 rotating counter clockwise about shaft 60, and
heat roller 50 being brought into contact with press roller 52.
When the eccentric cam 90 has its short side up, the cam
follower 78 is biased downwards by spring 92, and thus,
spring receiving portion 74 is also lowered. This results in
lever 72 being rotated ciockwise about shaft 60, and thus,
heat roller 30 is raised out of contact with press roller 52.

The eccentric cam 90 is rotated by a control unit (not
shown) such that the heat roller 50 is biased towards the
press roller 532 (1.e., located at an operating position) when
the fixing operation 1s performed, and is retracted when in
the standby state (1.e., the fixing operation is not performed).

On the body 12 of the laser beam printer 10, a discharge
cover 96, which can be opened, is provided as shown in FIG.
2. The discharge cover 96 is opened by rocking the upper
end of the cover 96 in the counterclockwise directicn (in
FIG. 2) about the lower end thereof. A shaft 80 is supported
by the discharge cover 96, with the axis of the shaft 80 being
parallel with the axis of the heat roller 50. On the shaft 80,
a pair of jam prevention pawls 98,98 are provided as shown
in FIG. 3. On one end of the shaft 80, a spring 100 is wound
so that the shaft is forced to rotate in the counterclockwise
direction, as shown in FIG. 3. The tips of these jam preven-
tion pawls 98, 98 always contact the circumferential surface
of the heat roller 30. Thus, even if the fan-fold sheet P passes
through the nip of the pair of fixing rollers 54 and is stuck
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to the outer surface of the heat roller 50, the sheet P is
removed from the heat roller 50 by the jam prevention pawls
98, 98, and thus, a jam 1s prevented. Each jam prevention
pawl 98 has a cylindrical base portion 106 through which the
shaft 80 is inserted and secured thereto, and a protruding
portion 108 as shown in FIG. S.

Below the shaft 80 (i.e., on the downstream side with
respect to the press roller 52), a lower sheet discharge guide
116 1s provided. The fan-fold sheet P that has passed through
the nip between the pair of fixing rollers 54 is removed from
the circumferential surface of the heat roller 50 by the jam
prevention pawls 98, 98, and fed along the sheet discharge
guide 116 towards the outlet 12b.

When the heat roller 50 is located at the operating
position, the jam prevention pawls 98, 98 are urged against
the heat roller 50 by the spring 100 as shown in FIG. 6. If
the fan-fold sheet P is adhered to the heat roller S0 because
of the fused toner, the sheet P is removed from the heat roller
50 by the jam prevention pawls 98, 98, and discharged
without jamming.

In the standby state, the heat roller 30 1s retracted away
from the press roller 32. When the heat roller 50 is retracted,
the shaft 80 rotates in the counterclockwise direction due to
the resilient force of the spring 100. According to the rotary
movement of the shaft 80, the jam prevention pawls 98, 98
also rotate in the counter-clockwise direction. Thus, the jam
prevention pawls 98, 98 keep contacting the heat roller 50.
Therefore the jam prevention pawls 98, 98 prevent the sheet
P from adhering to the heat roller 50 when the heat rolier 50
18 retracted.

When a new fan-fold sheet P is loaded in the laser beam
printer, it is preferable that the heat roller 50 is located at the
operating position before the leading edge of the fan-fold
sheet P reaches the pair of fixing rollers 54. This will enable
uniform heating of the sheet P as it passes through the nip
between the heat roller 50 and the press roller 52, and will
result in a smooth fixing operation and good image produc-
tion.

Hereinafier, the operation of the fixing device according
to the present invenfion will be described.

FIG. 8 is a block diagram of the laser beam printer 10
according to the present invention.

A control unit 120 controls the following:

a feeding operation of the tractor unit 34 which is driven
by a motor 34f;

a transferring operation by the transfer unit 26;

a retraction movement of the corona charger of the
transfer unit 26;

a fixing operation by the fixing umt 36 and the retraction
movement of the heat roller 50; and

operations of respective units (i.e., the photoconductive
drum 14, toner cleaning unit 16, discharging unit 18,
charging unit 20, laser scanning unit 22, and develop-
ing umit) 1n order to form an image.

Information related to the sheet feeding 1s transmitted
from a photo-interrupter 341, photosensors 38, 40, and 42,
to the control unit 120. Further, information related to the
operation of an operation panel 122 1s also transmitted. The
control umit 120 also has a memory unit 124 including a
writeable ROM (read only memory). The memory unit 124
stores data representing paper sizes, communication proto-
col, the number of pages to be printed and other information.

The control unit 120 controls the laser beam printer 10 to
form an image based on image data stored in a page memory
(not shown) which 1s transmitted from a host computer 126.
A display unit 128 is a unit for displaying the information
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related to an error condition, with the display unit 128
having a display such as an LCD (liquid crystal display).

FIG. 9A and 9B show a flowchart illustrating the opera-
tion for preventing the overheating of the sheet P by the heat
roller 50.

In steps S1 through S3, the feeding condition of the
fan-fold sheet P is detected based on the detection signals
outputted by the photosensors 38, 40 and 42. At this stage,
the corona charger of the transfer unit 26, and the heat roller
50 of the fixing unit 36 are retracted.

If sensor 38 is OFF, then it 1s determined that the fan-fold
sheet P 18 not loaded. Then, in step S28, the display unit 128
displays “NO SHEET” and indicates that the loading of a
sheet is required.

If the sensor 38 is ON, and the sensor 40 is OFF, then the
leading edge ML of the fan-fold sheet P is located at a
position between sensors 38 and 40, as shown in FIG. 10. In
this case, the control unit 120 controls the tractor unit 34 to
feed the fan-fold sheet P forward (step $S23) until the leading
end ML reaches sensor 40 and turns it on. Then the con-
troller drives the tractor belt to feed the paper further
forward, while counting the number of pulses C outputted by
the encoder. Since the distance from sensor 40 to the
position A 1s known, the number of pulses, N, that will be
detected when the sheet travels this distance, is also known.
Therefore the controller waits until N pulses have been
counted, then stops the feeding of the sheet.

If the sensor 38 is ON, the sensor 40 is ON, and the sensor
42 is OFF (NO in step S3), then it is judged that the initial
setting of the fan-fold sheet P has been completed and the
laser beam printer 10 is in the standby state.

If the sensor 38 1s ON, the sensor 40 is ON, and the sensor
42 is also ON (YES in step S3), then it is judged that the
laser beam printer 10 has just finished the imaging (fixing)
operation. Therefore the leading edge of the sheet ML to be
printed is located as shown in FIG. 11. Therefore in order to
print on the next sheet, the leading edge must be moved to
the position A, as shown in FIG. 12. As explained in detail
later on, the leading edge ML, as shown in FIG. 11, is one
page length downstream from the position A. Therefore the
paper must be fed backwards this distance before printing
can be started. Thus the controller activates the tractor belt
to reversely feed the paper, in step S4. As the paper is being
reversely fed, the controller i1s counting the pulses C out-
putted from the encoder 34Ah. Since the number of pulses
equivalent to a page length, PC, is known, the controller
stops the tractor belt after this number of pulses has been

detected. Then the leading edge ML will be located at the
position A.

The number PC is determined in accordance with the size
of the fan-fold sheet P which is inputted through the opera-
tion panel 122, and stored in the memory unit 124. In the
embodiment, one pulse is outputted as the sheet P is fed by
Y2 inch. If the page length of a sheet P is 11 inches, then PC
ts 22, if the page length is 12, then PC is 24, and if the page
length is 13, then PC is 26. Since the number PC is
determined in accordance with the page length of the
fan-fold sheet P, various sheets having various page lengths
can be used in the same laser beam printer.

After the leading edge ML of the fan-fold sheet P has been
fed to the position A, the rotation of the photoconductive
drum 14 and the scanning operation of the laser scanning
unit 22 is initiated (steps S9 and S10). As the rotation of the
photoconductive drum 14 starts, the operations of the toner
cleaning unit 16, the discharging unit 18, the charging unit
20, and the developing unit 24 are also initiated (not shown
in the flowchart).
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As the photoconductive drum 14 rotates, and the portion
of the photoconductive drum 14, exposed to the laser beam,
reaches the transfer unit 26 (position A), the tractor 34 starts
feeding the fan-fold sheet P (S11). At this stage, the corona
charger is moved to an operable position, and then turned
ON to perform the transferring operation. Synchronously
with the start of the transferring operation, the fixing opera-
tion is started (in step S12). This synchronous start of the
fixing operation with respect to the transferring operation 1s
one of the characteristic features of the present invention.
Thus, a toner image on the photoconductive drum 14 is
transferred onto the fan-fold sheet P, and at the same time the
fixing operation 1s applied to the portion bearing no toner
image (if the previously printed page was removed) or a
fixed image (if the previously printed page is not removed).

FIG. 13 is a flowchart illustrating the fixing operation. In
step S12A, the control unit 120 transmits a drive signal to the
transfer unit 26. The heat roller 50 starts rotating synchro-
nously with the transmission of the drive signal (S12B). The
surface speed of the heat roller 50 is slightly faster than the
feeding speed of the tractor unit 34. This will ensure that the
sheet is fed under a slight tension, and thus, prevent buck-
ling. When the rotation of the heat roller 50 is started, the
driving force of the main motor (not shown) is transmitted
to the eccentric cam 90 to rotate the same (S12C) by a
predetermined amount. In accordance with the rotation of
the eccentric cam 90, the heat roller 50 is biased towards the
press roller S2.

As described above, in the laser beam printer 10 accord-
ing to the present invention, the rotating heat roller 50 is
moved from the retracting position to the operable position
where the fan-fold sheet P is nipped between the heat roller
30 and the press roller 52. Therefore, the portion of the sheet
bearing the unfixed toner image 1s not located at the fixing
unit when the rotating heat roller 50 is moved to the
operating position. |

Since the heat roller 50 contacts the portion of the sheet
bearing no toner image or a fixed toner image when the heat
roller 1s moved to the operating position, the image is not
smudged by the heat roller 50, and the quality of the image
i1s maintained. Further, since the rotating heat roller 50
contacts the fan-fold sheet P while the fan-fold sheet P is
being fed, the length of time that the heat roller 50 contacts
one portion of the fan-fold sheet P is short. Therefore the
overheating of the fan-fold sheet P by the heat roller 50 is
prevented.

Atfter one page of 1mage data has been exposed on the
photoconductive drum 14 (S14), it 1s determined whether a
subsequent page is to be printed in step S15. If there is
another page, a further exposure operation is performed in
step S16. If all of the pages are printed, the transfer unit 26
18 turned OFF, and the corona charger is retracted (step S17).
Then the counting of the number of pulses outputted by the
encoder 34h is started (in steps S17 and S18). When the
number of pulses reaches M (in step 520), the fixing unit 36
is turned OFF (and accordingly, the heat roller 50 is
retracted) in step S21. The number M corresponds to a
feeding amount from the transfer position A to the fixing
position B. Thus, when the end of the transferred image has
passed through the fixing position B, the fixing unit 36 is
turned ofi, and the heat roller 50 is retracted. Although the
fixing unit 36 is turned off, the tractor unit 34 is still
operating, and feeding the fan-fold sheet P. This is a char-
acteristic feature of the present invention.

After the fixing unit 36 1s turned off, the number of pulses
outputted by encoder 344 is counted (in steps S22 and S23).
When the number of pulses reaches N (step S24), the tractor
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unit 34 is tumed off and feeding operation of the fan-fold

sheet P is stopped (step S25). FIG. 11 shows the situation
atter the step S23 is executed.

The number N corresponds to a feeding amount from the
fixing position B to the position where the fan-fold sheet P
is supposed to stop (the position where the end of the printed
page 1s discharged out of the printer 10 by a predetermined
amount). In this embodiment, the number N=PC-M,
wherein PC is the number of pulses corresponding to the
page length of the fan-fold sheet P.

After the fixing operation has been completed for the last
page and the sheet P has been fed forward as described
above, the printed pages can be detached from the continu-
ous form.

After the printed part of the fan-fold sheet P is detached
at the perforation line as mentioned above, the leading edge
oif the following page becomes a new ML.. When the printing
operation 18 restarted, the fan-fold sheet P is reversely fed by
an amount equal to one page length, thus moving the leading
edge ML to the position A, and enabling the normal printing
operation to be performed. If the printed pages are not
detached from the continuous form when the printing opera-
tion 1s restarted, the printed page is retracted into the printer
as the fan-fold sheet P is reversely fed. In this case, as
mentioned above, when the heat roller 50 is moved to the
operating position, it contacts the page bearing a fixed
image, and therefore no degradation of the image occurs.

When the subsequent printing session is started the con-
tinuous form is reversely fed by a distance equal to one page
length, and then printing can be started. Then printing is
started on the sheet that follows the sheet P. No blank page
18 skipped when the subsequent printing operation is done.
Further, the distance between the position A and the position
B can be any length regardless of the page length of the
fan-fold sheet P.

As described above, according to the present invention,
after the last page to be printed has passed through the fixing
unit (1.e., when the leading edge of a blank page subsequent
to the last printed page passes through the fixing unit), the
fixing unit is turned off, and the heat roller is retracted from
the operating position. Thus, no silicone oil etc. is trans-
ferred from the heat roller to the blank page passing through

the fixing unit. Further, the blank page does not directly
contact the surface of the heat roller. Thus, when the blank
page 1s retracted and image is formed on the page, the
surface of the photoconductive drum is never contaminated
by the oil. Further, the blank page is not dried by the heat
roller, and subsequent printing on the page can be performed
without degradation in the print quality.

The present invention can be embodied in various other
specific forms without departing from the characteristics
thereof.

The present disclosure relates to subject matter contained
in Japanese Patent Application No. HEI 4-361002, filed on

Dec. 29, 1992, which is expressly incorporated herein by
reference in 1ts entirety.

What is claimed is:

1. An electrophotographic imaging apparatus for execut-
ing an imaging operation to form an image on a continuous
recording sheet, said electrophotographic imaging apparatus
comprising:

transferring means for transferring an unfixed toner image

onto said continuous recording sheet;

fixing means for fixing the unfixed toner image trans-
ferred by said transferring means;

feeding means for feeding said continuous recording
sheet, said feeding means feeding said continuous
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to claim 4, which executes said i

10

recording sheet forwardly when said imaging operation
1s executed; and

means for disabling said fixing means when a portion of
said continuous recording sheet, bearing toner images,
has passed through said fixing means and a succeeding
portion of said continuous recording sheet, bearing no
toner image, 15 passing through said fixing means,

wherein, after said fixing means 1s disabled, said feeding
means further feeds said continuous recording sheet
torwardly by a predetermuned amount so that all of the
toner 1mages fixed by said fixing means are discharged
out of said image apparatus,

and said feeding means reversely feeds said continuous
recording sheet by another predetermined amount
when said imaging operation 1s restarted so that a
portion of said continuous recording sheet having no
toner image is located upstream of said transferring
means.

2. The electrophotographic imaging apparatus according
to claim 1, which executes said imaging operation on a page
basis, and wherein said disabling means disables said fixing
means before a page, bearing no toner image, reaches said
fixing means.

3. The electrophotographic imaging apparatus according
to claim 1, wherein said feeding means stops feeding after
said fixing means is disabled.

4. An electrophotographic imaging apparatus for execut-
ing an imaging operation to form an image on a continuous
recording sheet, said electrophotographic imaging apparatus
comprising:

transferring means for transferring a toner image onto said
continuous recording sheet;

fixing means for fixing an unfixed toner image transferred
by said transferring means, wherein said fixing means
includes a pair of rollers, at least one roller of said pair
of rollers being movable with respect to another roller
of said pair of rollers so as to be located at an operating
position wherein said continuous recording sheet is
nmpped between said pair of rollers, or at a retracted
position wherein said pair of rollers are apart from each
other;

feeding means for feeding said continuous recording
sheet, said feeding means feeding said continuous
recording sheet forwardly when said imaging operation
1§ executed; and

means tor moving said at least one roller located at said
operating position to said retracted position when a
portion of said continuous recording sheet, bearing
toner 1mages, has passed through a nip between said
pair of rollers and a succeeding portion of said con-
tinuous recording sheet, bearing no toner image, is
passing through said nip,

whereln, after said roller 1s moved to a retracted position,
said feeding means further feeds said continuous
recording sheet forwardly by a predetermined amount
so that all of the toner images fixed by said fixing
means are discharged out of said imaging apparatus,

and satd feeding means reversely feeds said continuous
recording sheet by another predetermined amount
when said 1maging operation is restarted so that a
portion of said continuous recording sheet, having no

toner image, 1s located upstream of said transferring
means.

S. The electrophotographic imaging apparatus according
1aging operation on a page
basis, and wherein said moving means moves said at least
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one rolled to said retracted position before a page, bearing
no toner image, passes through said pair of rollers.

6. The electrophotographic imaging apparatus according
to claim 4, wherein a velocity of said at east one roller is
slightly faster than a feeding speed of said feeding means.

7. The electrophotographic imaging apparatus according
to claim 4, wherein said pair of rollers comprise:

a heat roller to be heated to a predetermined temperature;
and

a press roller,
wherein said heat roller and said press roller are biased
toward each other when the unfixed image is being fixed.

8. The electrophotographic imaging apparatus according
to claim 7, wherein said feeding means stops feeding after
said at least one roller i1s moved to said retracted position.

9. An electrophotographic imaging apparatus for execut-
ing an imaging operation to form an image on a continuous
recording sheet, said electrophotographic imaging apparatus
comprising:

transferring means for transferring a toner image onto said

continuous recording sheet;

fixing means for fixing an unfixed toner image transferred
by said transferring means, wherein said fixing means
includes a pair of rollers, said continuous recording
sheet being passed through a nip between said pair of
rollers when the unfixed toner image is fixed;

feeding means for forwardly feeding said continuous
recording sheet said feeding means feeding said con-
tinuous recording sheet forwardly when said imaging
operation 1s executed; and

means for moving at least one roller so as to detach from
said continuous recording sheet when all of the unfixed

toner images have passed through said nip between said
pair of rollers,

wherein, after said roller is detached from said recording
sheet, said feeding means further feeds said continuous
recording sheet forwardly by a predetermined amount
so that all of the toner images fixed by said fixing
means are discharged out of said imaging apparatus,

and said feeding means reversely feeds said continuous

recording sheet by another predetermined amount

when said 1maging operation is restarted so that a
portion of said continuous recording sheet, having no
toner 1mage, 1s located upstream of said transferring
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means.

10. An electrophotographic imaging apparatus for execut-
Ing an imaging operation to form an image on a continuQus
recording sheet, said electrophotographic imaging apparatus
comprising:

transferring means for transferring an unfixed toner image

onto said continuous recording sheet;

fixing means for fixing the unfixed toner image trans-
ferred by said transferring means;

feeding means for feeding said continuous recording
sheet, said feeding means feeding said continuous
recording sheet forwardly when said imaging operation
1s executed;

means for determining when an end of said unfixed
transferred toner image has passed through said fixing
means; and

means for disabling said fixing means in response to a
determination by said determining means that a portion
of said continuous recording sheet, bearing the end of
sald unfixed transferred toner image, has passed
through said fixing means and a succeeding portion of
said continuous recording sheet, bearing no toner
image, is passing through said fixing means;

wherein said feeding means reversely feeds said continu-
ous recording sheet by a predetermined amount when
said 1maging operation 1s restarted so that a portion of
said continuous recording sheet, having no toner image
thereon, is located upstream of said transferring means.

11. The electrophotographic imaging apparatus according
to claim 10, which executes said imaging operation on a
page basis, and wherein said disabling means disables said
fixing means before a page, bearing no image to be printed,
reaches said fixing means.

12. The electrophotographic imaging apparatus according
to claim 10, wherein said feeding means stops feeding after
said fixing means is disabled.

13. The electrophotographic imaging apparatus according
to claim 10, wherein said feeding means further forwardly
feeds said continuous recording sheet by another predeter-
mined amount so that all of the toner images fixed by said
fixing means are discharged out of said imaging apparatus,
after said fixing means 1s disabled and before said feeding
means reversely feeds said continuous recording sheet.
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PATENT NO. December 12, 1995

DATED .
INVENTOR(S) : T. NISHIKAWA et al.

It is certified that error appears in the above-indentified patent and that said Letters Patent is hereby
corrected as shown below:

At column 11, 1line 1 (claim S, 1line 4), change
"rolled” to ---roller---.

At column 11, line 4 (claim 6, line 2), change "east"
to ~~--least--—.,

At column 11, line 29 (claim 9, 1line 13), change
"sheet" to ---sheet,---. -

Signed and Sealed this
Thirtieth Day of July, 1996

[Sonee Tehma

BRUCE LEHMAN

Attest:

Aresting Officer Commussioner of Patents and Trademarks
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